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Monitoring analysis and deformation model of the resilience of strong expansive rock
canal base in South- to North Water Transfer Project
LIU Zir giang,ZHAO Xin, SU Yu ying, WU Bo, YANG Xiao feng
( Changjiang Geotechnical Engineering Corp oration, Wuhan 430010, China)
Abstract: The study on the resilience deformation rule of canal base in the process of canal excavation has a guiding significance
to the canal floor construction. With the improved layered settlement instrument equipped with induction ring, we measured the
maximum resilience of the canal base caused by secondary canal excavation to be 102 mm, and established a resilience deforma
tion model, and analyzed quantitatively the contribution degree of each impact factor to the resilience deformation. The results
show ed that the excavation unloading was the main impact factor of canal base resilience deformation, account ing for about 74%
of the total resilience. The canal floor resilience caused by time effect was only 2.43 mm in 5 months after being closed in De
cember 2013. It had little influence on the floor structure, and was conducive to the safe running of the canal.
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Fig. 1 Arrangement of canal base resilience monitoring holes

1.2 =¥ Ee

(e s o 00 i B s T DL B 2, Pl LAE T E AL A
EAL 1, FLIRA% BT SO ORI U £ 1R R
KBTI E, FLAE— M 110 mm REE U JBON B L 1
5 Nt SRIRTRNIERVE, RS 2 HER R E
PR Sk 1R, A8 APTE T, ANRE MR B H 1
W5 BT B. AEEEVE 2 T LR RN
W5 vk R R RS 2 b, N 5
IR AR g AL 3 RR B AL IR 4 HEATRE B, BR
FUJE R N AR 5 B 2ERHE 2 AN FLA . SR
HIAIA 548 B A4 3 38 S poa BEERVE 2 12 &
BEUR e, SO R A 5 R =N BTUR A £
BErh, [l AR TR . ARJERE R 2 ) _EARGE
350 mm, IXHE A N HLRERA S _ESE 23R 3 AT
SERIFR 4 2 (8], bR % 350 mm o A7 ¥ FE A ) I
ANSZRH, 2R )5 PR 2umb A SRR 2 AN FLEE 2 8] E 4T 3R

FEARE bR o 2R T 5% 2 DT B RE A, A 45 /%
NI ERA 5 AT REL R BN B, A iRAL BN
WE¥A 5 R HERE IR, BORLE 2 18T AR B RG34 5
FRR NI SRS PR TR] ) BE RS AR A BRI Dy b F R A
DU Je ol 5o i, AT UE 0 s - = R B e [l 56 R
TIHNERL TN {5 A RLE 1 9 LA R Bt #or) Jr 3X
T L BEREE 2 IR, SRS LI B R 8 R AT R FE
1, AT RN P e S8 8 B v R L

2
Fig.2 Schematic diagram of resilience monitoring
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Fig.3 Resilience process at different heights at the junction between the lefi-side canal bottom and the slope
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Fig. 4 Resilience process at different heights at the junction between the right side canal bottom and the slope
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Fig.5 Resilience process at different heights at the centerline of canal base
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Fig. 6 Resilience distribution at the left side, centerline,

and right side of canal base
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Fig. 7 Resilience distribution at monitoring p oints

of different heights at the left side of canal base
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Tab.1 Swelling indexes of strong expansive rock
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Tab.2 Shrinkage indexes of strong expansive rock
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Fig. 8 Measured values, model fitting values,

and residuals of canal base resilien ce
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Fig.9 Component of the impact factors of canal base resilience
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